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JNA is a rare vascular tumor that accounts for 0.05% to 
0.5% of all head and neck neoplasms; however, it is the most 
common tumor of the nasopharynx in young males1. The 
etiology of JNA remains unknown; however, the association 
with androgen receptors, chromosomal alterations and growth 
factors has been described2-4. 

The term angiofibroma was first used by Friedberg in 1940. 
The name indicates fibrous and vascular components, which of 
these is the origin, is a matter of debate5. CT and MRI imaging 
could achieve the diagnosis. 

The aim of this presentation is to report a case of Juvenile 
Nasopharyngeal Angiofibroma, which was managed by super-
selective embolization prior to endoscopic surgical resection.

THE CASE

A sixteen-year-old male presented with a one-month complaint 
of unilateral nasal blockage and frequent epistaxis. No other 
physical or laboratory abnormality detected. Plain paranasal-
sinuses and CT revealed left-sided posterior nasal polypoidal 
mucosal thickening occluding the left choanae and extending 
posteriorly through nasopharyngeal cavity and widening of left 
sphenopalatine foramen with bowing of posterior maxillary 
wall “Holman-Miller sign”. Appreciable infiltration of the 
medial wall of the base of pterygoid plates was found, see 
figure 1. 

Enhanced MRI revealed a posterior nasopharyngeal mass 
measuring 3.2 cm x 2.2 cm, appearing iso intense on T1 
weighed images and of heterogeneous intensity at T2WI with 
subtle hyperintense foci, and thin flow voids visible on T2 
weighed images, see figure 1. 
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The mass was seen originating from sphenopalatine foramen causing 
its subsequent widening. It extends medially into the nasopharynx, 
laterally through pterygopalatine fossa. Pterygomaxillary fissure 
was widened, and the mass is infiltrating the base of pterygoid 
plates and extended anteriorly. Bowing of the posterior wall of 
maxillary antrum anteriorly “Holman-Miller sign” was found. 
No intracranial or cavernous sinus invasion found, as well as no 
sphenoidal sinus invasion, see figure 2. The mass showed evident 
post-gadolinium enhancement suggestive of hypervascularity. 
Angiography followed by embolization was performed 24 hours 
prior to endoscopic surgical resection. The reported blood loss was 
less than 50 ml. 

Figure 1: Contrast Enhanced Paranasal-Sinuses MRI 
T1WI Revealed a Posterior Nasopharyngeal Mass 
Isointense Lesion. The Mass Was Seen Originating from 
Sphenopalatine Foramen
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No complications were encountered, and the patient was 
discharged home on the third day. 

The procedure initiated by securing the right common femoral 
artery with 5 F sheaths, through which 5 F Win catheter was 
advanced through right common iliac artery to the abdominal 
aorta, the catheter was advanced to the aortic arch followed by 
arch aortogram delineating the arch vessels. Cannulation of left 
CCA was performed followed by carotid angiogram showing 
ICA and ECA as well as the blush of the nasopharyngeal 
angiofibroma. Selective cannulation of left ECA using a coaxial 
micro catheter over micro wire was achieved. Angiogram 
revealed the feeding vessels of the tumor which originated 
mainly from the left internal maxillary artery. 

Embolization of the feeding arteries was performed using diluted 
tri-acryl gelatin microspheres 300-500 µm under fluoroscopy, 
and continued until complete stasis of the flow at feeding artery 
was achieved with total absence of tumor blush; furthermore, the 
main feeder artery was embolized by using a 3 mm x 6mm 0.010 
HydroFill Endovascular Embolizing coil. 

Post procedure angiogram revealed successful embolization 
with significant tumor blush reduction, see figure 3. 

Figure 2: Super Selective Coaxial Angiogram of Distal Left 
Internal Maxillary Artery

Figure 3: Post-Embolization Angiogram Showed Significant 
Reduction in Blush

Femoral access sheath was removed and hemostasis was 
secured by manual compression and pressure bandage.

No complications were encountered during or immediately 
after the procedure. 

DISCUSSION

Although histologically benign, JNA could display aggressive 
behavior by causing local destruction and invasion. Typically, 
males between 15-29 years of age and present with a history 
of nasal blockage and epistaxis. Nasal speech, proptosis, facial 
asymmetry and many others could occur with advanced disease6. 
The tumor is thought to originate from the sphenopalatine fossa, 
and it could extend to any direction6,7. Skull base and intracranial 
invasions at presentation are not rare8. JNA takes the pathway of 
highest resistance to reach its destination7. Diagnostic imaging 
is the corner stone for evaluation and treatment of JNA9. CT is 
important for delineating bony erosions and remodeling, which 
is used for staging of the tumor9-11. 

MRI is superior to CT in detecting intracranial extension. JNA 
appears as hypo or iso-intense mass in T1 or heterogonous on 
T2 weighted images due to the fibrous component, but show 
intense enhancement with gadolinium10. 

Angiography in early arterial phase would reveal dense blush 
consistent with the venous phase9. JNA blood supply is from 
the ipsilateral external carotid artery and usually from internal 
maxillary artery branches, also could be from ascending pharyngeal 
and palatine arteries11. Bilateral blood supply from both external 
carotid systems was reported12.  

Embolization is an urgent procedure to stop an intractable 
hemorrhage or commonly elective in the preoperative stage. 
The definite treatment is by open surgical or endoscopic 
approach. Adjunct preoperative embolization is intended to 
decrease blood loss, operative time and reduce the risk of 
recurrence13. 

The most dreaded complication (although rare) is the migration 
of embolizing material to the intracranial circulation which 
has grave neurological sequelae; it could lead to blindness, 
internal carotid stroke, facial necrosis, cranial nerve palsies and 
vertebrobasilar stroke14,15. Minor complications include short-
term pain, headache and facial edema15. Embolization must be 
performed 24 to 48 hours prior to surgical resection to avoid 
revascularization16. 

Most studies found a significant reduction in blood loss in pre 
embolized cases, but some found no advantage17-22. In addition, 
some studies found that embolization makes tumor resection 
difficult by obscuring the tumor borders23,24. 

Percutaneous embolization is an alternative to the classic 
transarterial approach. Some studies have successfully used 
Onyx25,26. In addition, a hybrid approach has been described27. 

CONCLUSION

A mass in the sphenopalatine fossa that enhances with 
contrast on CT or MRI in the appropriate age group should 
raise the suspicion of JNA.  Interventional radiology has a 
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essential role in diagnosis and management of this tumor. 
Careful pre-operative embolization is a safe procedure 
which could decrease intraoperative blood loss. 
__________________________________________________

Author Contribution: All authors share equal effort 
contribution towards (1) substantial contribution to conception 
and design, acquisition, analysis and interpretation of data; 
(2) drafting the article and revising it critically for important 
intellectual content; and (3) final approval of manuscript version 
to be published. Yes.

Potential Conflicts of Interest: None.

Competing Interest: None.				  

Sponsorship: None.

Acceptance Date: 30 June 2016.

Ethical Approval: Approved by the Research and Ethics 
Committee, King Hamad University Hospital, Bahrain.

REFERENCES

1.	 Gullane PJ, Davidson J, O’Dwyer T, et al. Juvenile 
Angiofibroma: A Review of the Literature and a Case 
Series Report. Laryngoscope 1992; 102(8):928-33.

2.	 Coutinho-Camillo CM, Brentani MM, Nagai MA. Genetic 
Alterations in Juvenile Nasopharyngeal Angiofibromas. 
Head Neck 2008; 30(3):390-400.

3.	 Gates GA, Rice DH, Koopmann CF Jr, et al. Flutamide-
Induced Regression of Angiofibroma. Laryngoscope 1992; 
102(6):641-4.

4.	 Saylam G, Yücel OT, Sungur A, et al. Proliferation, Angiogenesis 
and Hormonal Markers in Juvenile Nasopharyngeal Angiofibroma. 
Int J Pediatr Otorhinolaryngol 2006; 70(2):227-34.

5.	 Beham A, Beham-Schmid C, Regauer S, et al. Nasopharyngeal 
Angiofibroma: True Neoplasm or Vascular Malformation? Adv 
Anat Pathol 2000; 7(1):36-46.

6.	 Nicolai P, Schreiber A, Bolzoni Villaret A. Juvenile Angiofibroma: 
Evolution of Management. Int J Pediatr 2012; 2012:412545.

7.	 Sennes LU, Butugan O, Sanchez TG, et al. Juvenile 
Nasopharyngeal Angiofibroma: The Routes of Invasion. 
Rhinology 2003; 41(4):235-40.

8.	 Danesi G, Panciera DT, Harvey RJ, et al. Juvenile 
Nasopharyngeal Angiofibroma: Evaluation and Surgical 
Management of Advanced Disease. Otolaryngol Head 
Neck Surg 2008; 138(5):581-6.

9.	 Robson CD. Imaging of Head and Neck Neoplasms in 
Children. Pediatr Radiol 2010; 40(4):499-509.

10.	 Hanna M, Batra PS, Pride GL. Juvenile Nasopharyngeal 
Angiofibroma: Review of Imaging Findings and Endovascular 
Preoperative Embolization Strategies. Neurographics 2014; 
4(1):20-32.

11.	 Riascos R, Lazor J, Squires JH, et al. Imaging and Anatomic 
Features of Juvenile Angiofibroma. Neurographics 2011; 
1(2):84-9.

12.	 Wu AW, Mowry SE, Vinuela F, et al. Bilateral Vascular Supply 
in Juvenile Nasopharyngeal Angiofibromas. Laryngoscope 
2011; 121(3):639-43.

13.	 Crimmins M, Banihashemi MA, Gobin YP, et al. 
Endovascular Management of Tumors of the Head, Neck 
and Spine. PanVascular Medicine 2015:2613-5.

14.	 Geibprasert S, Pongpech S, Armstrong D, et al. Dangerous 
Extracranial-Intracranial Anastomoses and Supply to the 
Cranial Nerves: Vessels the Neurointerventionalist Needs 
to Know. AJNR Am J Neuroradiol 2009; 30(8):1459-68.

15.	 Ogawa AI, Fornazieri MA, da Silva LV, et al. Juvenile 
Angiofibroma: Major and Minor Complications of 
Preoperative Embolization. Rhinology 2012; 50(2):199-
202.

16.	 Duffis EJ, Gandhi CD, Prestigiacomo CJ, et al. Head, Neck, 
and Brain Tumor Embolization Guidelines. J Neurointerv 
Surg 2012; 4(4):251-5.

17.	 Li JR, Qian J, Shan XZ, et al. Evaluation of the 
Effectiveness of Preoperative Embolization in Surgery for 
Nasopharyngeal Angiofibroma. Eur Arch Otorhinolaryngol 
1998; 255(8):430-2.

18.	 Glad H, Vainer B, Buchwald C, et al. Juvenile 
Nasopharyngeal Angiofibromas in Denmark 1981-2003: 
Diagnosis, Incidence, and Treatment. Acta Otolaryngol 
2007; 127(3):292-9.

19.	 Midilli R, Karci B, Akyildiz S. Juvenile Nasopharyngeal 
Angiofibroma: Analysis of 42 Cases and Important Aspects 
of Endoscopic Approach. Int J Pediatr Otorhinolaryngol 
2009; 73(3):401-8.

20.	 Ballah D, Rabinowitz D, Vossough A, et al. Preoperative 
Angiography and External Carotid Artery Embolization 
of Juvenile Nasopharyngeal Angiofibromas in a Tertiary 
Referral Paediatric Centre. Clin Radiol 2013; 68(11):1097-
106.

21.	 Lutz J, Holtmannspötter M, Flatz W, et al. Preoperative 
Embolization to Improve the Surgical Management and 
Outcome of Juvenile Nasopharyngeal Angiofibroma (JNA) 
in a Single Center: 10-Year Experience. Clin Neuroradiol 
2015. 

22.	 Mohammadi M, Saedi B, Basam A. Effect of Embolisation 
on Endoscopic Resection of Angiofibroma. J Laryngol 
Otol 2010; 124(6):631-5.

23.	 Lloyd G, Howard D, Phelps P, et al. Juvenile Angiofibroma: 
The Lessons of 20 Years of Modern Imaging. J Laryngol 
Otol 1999; 113(2):127-34.

24.	 Andrade NA, Pinto JA, Nóbrega Mde O, et al. Exclusively 
Endoscopic Surgery for Juvenile Nasopharyngeal Angiofibroma. 
Otolaryngol Head Neck Surg 2007; 137(3):492-6.

25.	 Gemmete JJ, Patel S, Pandey AS, et al. Preliminary Experience 
with the Percutaneous Embolization of Juvenile Angiofibromas 
Using Only Ethylene-Vinyl Alcohol Copolymer (Onyx) for 
Preoperative Devascularization Prior to Surgical Resection. 
AJNR Am J Neuroradiol 2012; 33(9):1669-75.

26.	 Gao M, Gemmete JJ, Chaudhary N, et al. A Comparison 
of Particulate and Onyx Embolization in Preoperative 
Devascularization of Juvenile Nasopharyngeal Angiofibromas. 
Neuroradiology 2013; 55(9):1089-96.

27.	 Gemmete JJ, Chaudhary N, Pandey A, et al. Usefulness of 
Percutaneously Injected Ethylene-Vinyl Alcohol Copolymer 
in Conjunction with Standard Endovascular Embolization 
Techniques for Preoperative Devascularization of Hypervascular 
Head and Neck Tumors: Technique, Initial Experience, and 
Correlation with Surgical Observations. American Journal of 
Neuroradiology 2010; 31(5):961-6.


